Http://act buaa.edu.cn
sex i xt ¥ BALH B AT 5B l ~
The Institute of Advanced Computing Technolog /;/A )
A N

N ) REETRALGHTNG

“ 4 Bethang Universiy, School of Computer Science and Engineering

S0 Big Data Welcome to Belhang U.
MR LISENd 371 JTC1 SGBD Meeting

Beihang University
Chunming Hu (hucm@buaa.edu.cn)

3rd JTC 1 SGBD Meeting
June 16, 2014. Beijing, China.


mailto:hucm@buaa.edu.cn

-+
d Http://act buaa.edu.cn

P~ sy - S . AP EREE N - S8 - S -8 g

Welcome to Belhang University

« Beihang Univesity (1952-)

— Research-oriented university , focusing on Aeronautics & Astronautics.
— Information Technology is another strengthen part.
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STATISTIC DATA

Graduates 14428
Undergraduates 12715
Other students 668

* You may find more at :
— http://www.buaa.edu.cn

= http://ev.buaa.edu.cn [English Version]

—


http://www.buaa.edu.cn/
http://ev.buaa.edu.cn/
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SCSE@Belhang School of Computer
Science & Engineering

.
» History
— 1978: Dept. of Computer Science & Eng.
— 2002: School of Computer Science & Eng.

* Facts
— 130+ Faculties (36 Profs. , 49 Associate Profs)
— 9 Research labs (two are national key labs)

* Top 4 in CS, In Chinese Universities

— Ranked by Ministry of Education, 2013
— Right after Tsinghua University, PKU, NUDT
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Big Data in Cyberspace

. : 1PB data in DVD:
« Large Scale with Rapid Updates T
*4 Micro-blogger Provider in *Baidu: 1PB log data per Day.

]__ 1ZB=1PB X 10°
China: ' Handling 1000PB -

[ Social Networks ] [ Internet Search

+800M Users, 200M tweets *Google: Processing 20PB data ?‘ -

everyday, 20M+ Photos. everyday Airplane 1
""""""""""""""""""""""""""""""""""""""""" 15,000m [

[ IDC Report

 «Data doubled every 18 months L[ RE[DC |28 —move

 *Data in Cyberspace o | e the P | BB 89— Chomolung
| Al ma 8,800m
+ «IDC Report : . | e

. +2009: 0.8ZB n

: 2012: 2.7 ZB e

«2020(E): 35ZB
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4V Features in Big Data
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In PB or EB *Dynamic Changes *Heterogeneous * Biz opportunity
«Distributed data *Updated constantly *Semi-structured

» Sensitive Data
or unstructured
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Iarge ‘and complex datasets, which is quite difficult to
Data De| uge process using existing data management tools, and

traditional data processing applications
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Big Data Changes

[ A
[Population]
Statistical distribution Sampling in Statistics The
Hypothesis Testing Sample < Real
% Data World
Knowledge

New Statistical
Theory & Math
Tools
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Big Data Changes

.4
[Population]
Statistical distribution SamIO“ng in Statistics The
HypotheS|s Testing [a)mple | Real
aa World

Knowledge

[Population’] Log, Device Capture

Modal Mining Pre-processing _ Human Replay
based Learning Multiple
Prediction Problem Large
-Specific @ Datasets

Sample
Data

New Statistical
Theory & Math
Tools

Large Scale
Distributed Computing
Infrastructure

New Computing
Theory &
Algorithm Method?
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Big Data Changes

.4
[Population]
Statistical distribution Samp“ng in Statistics The
HypotheS|s Testing [a)mple | Real
aa World

Knowledge

Log, Device Capture

Modal Mining Pre-processing _ Human Replay
e Learning Multiple
Prediction & Problem Large ’7 Data Error?

Datasets

-Specific .
Sample

Data

Deviation?

£ How to find
Knowledge, rules

?How to Re-sampling,
Dimension Reduction

New Statistical New Computing Large Scale
Theory & Math Theory & Distributed Computing
Tools Algorithm Method? Infrastructure
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L\‘ State Key Laboratory of Software Development Environment
Mass Data Processing
1993 Internet Software &
Distributed Systems
2000 .- Computing Model !
and Complexity
— Large Scale Mobile ﬁ Digital Media
Sensing & ITS Analysis
= Big Data Querying W Human Centric
iy and Analysing | Fault Tolerance . Video Analysis
2011 AT . S -
- . Distributed System
2012 Q}’j Computing Y == Data Driven
- Complexity in BD = Context Generation
Theory and Algorithms Systems & Software Domain Spec Data Processing
2014 Big Data Computing Theory and Systems

RCBD: Research Centre on Big Data |
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Questions on Big Data Computing

.4
* Question 1: Is there new Theory for Big Data
Computing?
Problem
Algorithm
G— F Undecidable Decidable
— X | " Data Problem Problem
— Good: PTIME In-feasible Feasible
— Bad: NP-Hard Problem Problem
_ Ugly: PSPACE-hard, or — L/ -
EXPTIME-hard, undecidable approximate BD- BD-Tract
Algorithms (in  |untractabl able
PTIME) e

10



Questions on Big Data Computing

LA

e Question 2: Is Hadoop a must to data processing?
— Different Computing requirements, User Scenarios
— Different Algorithm Design methods

MapReduce (osbi 2004)

Y = VYV Y Y Y

*Handling All Data in a
Distributed way

Shape Coprior with

Increm
ental
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MR is not the only solution
*Incremental Computing:
Percolator by Google (osbi 2010)

3 New Algorithm Methods

31

.° Resampling

* Query preserving data
compression

« Partial evaluation and distributed
processing

*Top-k query and terminating... ...
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Questions on Big Data Computing

LA

* Question 3: How to handle the data computing
algorithms in an operatable manner?

— Application/Domain specific Features Analysis
« Data Pattern, Arriving Rate, Query, ...
» General Purpose vs. Specific Purpose
« Domain-specific Knowledges

— Large Scale Data Mining and ML Methods
— Distributed system

» Offline/Online

« Batch/Incremental/Streaming

* In-memory Computing

12
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Case 1. Social Data Analysis
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Case 2: Traffic Data Analysis

AL
Road Facility GPS-based
Sensing Positing
Sensing &
Calculating

-+ @ Euippied on 200K Vechicles ®
sz @ ServinggdO Cities in China
e Eid TN R SERE.
TR BES. RN EER. R,
. wmMN. 5. ARE. Kb, XiE
)

#hig

' Adopted by Thailand e

Py 14
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Case 3: Media Data Understanding

Data from CCTV

User
Generated
Data from

Web

Geospatial
Data

)

Big
Media Data

Qual ity

Media Data Enhancement

Semantics

Media Data Semantic Mining

Tracking

Media Object Identification & Tracking
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RCBD International Research Centre
on Big Data

International Research Centre on Big
Data (Founded in Sept 2012)

IFHTEEHKX g~ 5
BEEFRE —PAD
HKUST Fok Ying Tun

Graduate 5CEEID| ’ su NOAH'S ARK LAB

HUAWE' From Big Data to Deep Knowledge
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973 Project on Blg Data
« Computing Theory on Big Data (2014-2018)

— a 973 Project Funding from Ministry of Science &
Technology, with 8 institutional organization

AL T %1 T L
BEl;—TAN::‘ UNIVERSlT{\? L _undlng: 20M RMB Yuan
o~ = - . .
 AS ocusing on the Computing
& EEFEAD ssue of Big Data
l“" THE HONG KONG UNIVERSITY OF :
SCIENCE AND TECHNOLOGY DrOCGSSH‘]g
£33 v x ;;f ¥
/ )( E
© anpeanLs CNCZERT/CC
=~ National Un sity of Defense Technology .'
DA -
A2 HUAWEI BaichBE

17
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W3C China Host W}f‘w

« W3C China Host (www.w3.0rg)

— Running China office since 2006, has become
host in 2013

— 36 Chinese members, bridges to Internet Industry
— http://www.chinaw3c.org [Chinese]



http://www.chinaw3c.org/
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Data Activity Iin WBC Wsﬁm

LA

« W3C Is aware of (Big) Data
— Nov. 2013: Information & Knowledge Domain (INK)

— Data Formats: XML, CSV on the Web, Geospatial
Data...

— Data Semantics: RDFa, RDF Data Shapes
— Data APIs for Web Apps: Web Storage
— Linked Data Platform: LDP, e-Government
— Data Security & Privacy: Privacy Protection
— Use Cases: Data on the Web Best Practice
* Industry Interests: Baidu, Tencent, ...

19



. TENENEED | e W S AP RNEEE-R - o o aaE - i

Summary & Suggestions

LA

* Open to join/contribute the discussion of
Big Data Standard research

« Use Case Study
— Social data, Traffic data, Video data

« Big Data Architecture
— Distributed Systems and Software

« Data on the Web
— What may data do to build better OWP

20
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The Institute of Advanced Computing Technolog

@ REMEMAREAENER
E"\%j I @ Bethang Unversty, School of Computer Science and Engineering

Thank You & Enjoy Stay in Beijing :-)

School of Computer Science, Beihang University
Chunming Hu (hucm@buaa.edu.cn)

3rd JTC 1 SGBD Meeting
June 16, 2014. Beijing, China.

PS— T
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Useful Links

« Beihang University, http://www.buaa.edu.cn

« A Public Video for Beihang University,
Ettp://ev.buaa.edu.cn/study_at_buaa/education/puincity_fiIm/77351.
ntm

« School of Computer Science & Engineering
http.//scse.buaa.edu.cn

« RCBD, International Research Centre of Big Data, Beihang
University, http://rcbd.buaa.edu.cn/zh/index.html

*  World Wide Web Consortium (W3C), http://www.w3.0rg,
http://www.chinaw3c.org

 Wa3C Information & Knowledge Domain, http://www.w3.org/INK/
« Wa3C Data Activity, http://www.w3.org/2013/data/Activity.html

 |ISO/IEC JTC 1 Study Group on Big Data (SGBD) ,
http://jtc1bigdatasg.nist.gov/home.php

 3rd JTC 1 SGBD Meeting,
http://jtc1bigdatasg.nist.gov/programAsia.php

22
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